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Background

* Visible Human male mesh isin
“sleeping” position

* This position is useful for some
applications

 However, for many situations the
positions of the feet, arms and hands
do not allow for accurate modeling

 The US Air Force sponsored an SBIR
project for Remcom to develop a
method for “posing” the mesh
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Project Goals

* Interactive GUI to define body
position
 Computationally intensive internal

repositioning done without user
Interaction

e Continuity of internal structures,
especially nerves and blood vessels

e Conserve mass of individual tissues
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VariPose Capabilities

e Reposition visible human male mesh using
10, 5, 3, 2, or 1 mm meshes

 |nternal anatomical structures are included
in the repositioned mesh

e QOutput XFdtd® format or generic voxel
format

e Stick Man GUI allows interactive generation
of mesh position data

 GUI display of resulting mesh
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Computer Requirements

* Windows and Linux

* A minimum of 128 Mbytes of
video memory

e 1.5GBytes of RAM for 1mm mesh

e Stick man skeleton repositioning
is interactive in real time

* Mesh generation may take hours-
days depending on mesh
resolution and number/type of
joints being repositioned
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Stick Man GUI

B variPose 1.0
File ‘iew Edit Tools Help
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AMeck
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+Right hip
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Marme:
Wworld Coordinates:

Left hip
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3D Mesh View

B variPose 1.0
File ‘Wiew Edit Tools Help
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Froject /

|Vuxelsj

—Isports_man

*;rElase Skeletaon - AF_Skal
= D Studies
=101 kickball

: BWic
<

-Base Mesh - AF 'man’ Mesh- 10mm

Bldesh - AF 'man' Mesh-10mm

12296

—tesh Informatian
Filename (Format):
Descrigtion:
Fesolutions (xy.z). (mm]:
Sizes (xy.z), total tissue:
Total Mass (ko)

kickball (Faw)

AF 'man’ Mesh-10mm
(10.00.10.00,10.00%
(78,134,177 ). 122969
127 94R

—Tissue Information
Mame (value.userData):
“owel Count:

Density (kog/m™ 3

Total Mass (kg):

MNone Selected




Expanded Skeleton Tree

Project_/ [vorels  |Mass

[Enew_man
-Base Mesh - AF 'man' Mesh- 2rmm
#Base Skelaton - AF_Skel*
0 Studies
A0 move arms and legs
E5keleton - AF_Skel
H3pine
Sllet shoulder
ElLeft shoulder twist
ElLeft elbow
SlLeft Foream
ElLeftwrist
ElLeftindex finger MCP
Slleftindex finger FIF
ElLeftindex finger DIP
‘--Leﬂindexfmgema\\
ElLeftlittle finger MCP
SlLettlitle finger PIP
ElLeftitle finger DIP
-Leftlitle fingemail
ElLeft middle finger MCP
ElLett ricele finger PIP
Eleft middle finger DIP
-Left middle finger nai
HLeftring MCP
SlLettring finger PIP
Eleft ring finger DIP
-Leftring fingemail
ElLeftthumb base
=Letithumb MCP
hurnb PIP
Left thumbnail

HNeck
#Right shoulder
H3acrum
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Tissue Summary

= variPose 1.0 . ;igﬁ

PN =]

Project / i\-’nxels iMass(kg) -

Sinew_man

= esh - AF 'man' Mesh- Zrmm EREEEaik] 10536
-0 Wl bile 2356 0.019036
- Ml bladder 12875 01060
| blood §1085 0.68630
- Wl blood vessel 69398 0583238
- Wl body fluid 46355 0.37454
- hione marrow 346449 28824
- cancellous bone 204040 31340
- [l carilage B3630 066841
- M cerebellumn 14434 011493
- cerebro spinal fluid 22836 0.18400

1 - cotical bone 311144 4.19534 bt

4 »

—Mesh Infarmation

Filename (Formaf): af_man_2mm [Raw)
Cescription: AF 'man' Mesh- 2mm
Resolutions (xy.2), (mm): {2.00,2.00 2.00)
Sizes [y z). total tissue: (293,170,939), 12820209
Total ass (ko) 106362

 Tissue Information
MName (valueuserData): Mone Selected
Woxel Count: =
Density (kgfm ™3 =

Total Mass (ka): —

REMCi M



Before/After Tissue Summary

I variPose - Mesh Comparison ilﬁl
b / AF 'man' Mesh-brm | AF 'man’' Mesh-5mm | flatfest | flatfest —
Yioxels bMass (kg) Yoxels | Mass (kg)
thile 158 001949 158 0.0194
bladder 241 01083 84z 01084
hlood E094 06737 E094 0R737
blood wessel 4344 0.5647 4370 0.5684
body fluid 29493 037749 2993 03774
bone marrow 2217z 2.a82g 21920 2.8604
cancellous bone 13428 32227 13063 31327
catilage 4060 0.5567 3999 0.5434
cerebellum 1057 0.1364 1057 0.1364
cerebro spinal fluid 16GE 0.2085 16hE 0.2085 LI
—Dizplay Data Dizplay Farmat
v ggiii ™ Yalume W hass W ActualValue T Es::n;r;;‘;hange =
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Step 1: Enter Mesh Position

-5 %
File Edit Toals Help

QLo b

Project
Mexamples_Smm
Base Mesh - AF 'man’ Mesh- Smm
Base Skeleton - AF_Skel
O Studies
O meter_reader
O MRI_man
7 ofiice_warker

Jaint Information
MName: Mo Selection
Waorld Coordinates, (-, = =)

Rotation about X (red): Rotation not allowed around the X axis
Rotation about ¥ (green): Rotation not allowed around the ¥ axis

Rotation about Z (blue).  Rotation not allowed around the Z axis

& B < Bcwp@pulpo:~[sbir_phil/report9/drive| Elcwp @ pulpo:~/sbir_phil/report
@ /\g ‘ cwp@ pulpo:~/sbir_phll/report9/e nvel cwp@ pulpo:~/sbir_phll/repol fflnge‘ 0 12:39 PM
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Step 2: Check Position and Tissue Weight/Voxels

File  View Tools Help

XY ZB¥ 3|28 L= QU o] M rowespecy i <

Project Wioxels Mass (kg)
mexamples_Smm

Base Mesh - AF 'man’ Mesh- §

Base Skelstan - AF_Skel

O Studies
ED meter_reader
[ MRI_man
[ office_waorker
A 5 835851 115.5341
FE I bie 158 0.0199475
+E M bladder &73 0112339
tE biood 5116 0ATESS1
Bl blood vessel 4555 053215
F ] I body fuid 2811 0367514
+E [ tone marrour 21627 281151
FE  cancellous bone 13150 3156
+E M cartiage 3965 0546443
tE cerebellum 1031 0136387
tE cerebro spinal fluid 1657 0.208616
tE cortical hone 19312 4.80388
- [l eve comea 1 00001345
FE M eye lens & 0.00153
FE T eye sclera 33 000423225
B M eye vitreaushumor 68 00110878
- et 281687  32.2532
B gall bladder G6 00110725
+E M gianas 1186 0155862
+E Il arey matter 4147 0538073
+E [ heart 2418 0311
tE inner lung 22458 0.729885
FED I kidneys 2698 0.35385
+E large intestine 3676 0473023
tE ligaments 21318 3.25099
FED I iiver 14264 153906
L W ymph 505 0.06565
[ amn P, A awana
Mesh Information
Filenamme (Farmat) office_worker (Raw)
Description AF ‘man’ Wesh- Smm
Resolutions (x,y,2), (mm); (9.00, 5.00,5.00)
Sizes (x.y,7), total tissue (130, 161, 318 ), 835851
Total Mass (kg) 118.341
Tissue Informatian
Name (value, userData): MNone Selected
Waxel Count: =

Density (kg/m~3): -
Total Mass (k) -

‘ﬁ T ,/»\g |ﬂcwp@pu\po.~fsb\r,ph|l/repun51dnve|ﬂcwp@pu\po.~fsbw,phll/repm5fﬁnge| 0 FHTE]
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Step 3: Load Mesh into XFdtd

Geome X
Geometry

*SBd =
I{J = * @ i ; .| E] == ﬂ ‘:' k' Geometry Tools |« + Create New.., ™ %Modify”. - ® Eoolean.., Sl fers
Project: ManInCar_172MHz

=l Parts

= B AUdiTT_withColars

AF 'man’ Mesh- 3rm

= %% Circuit Components

(< + Feed [Port 1]

4 External Excitations
Static Voltage Points
-} (5 Sensors

B Ports

B [P Mear Figld Sensors

* Far Zone Sensors

o) SAR Sersor
(&) SAR Aweraging Sensor
Definitions

i [ Materials

B |77 drouit Component Definiti...

B[ Waveforms

B = Sensor Data Definitions
=- {31 FDTD

W/ Outer Boundary

) Mesh

- Scripts
£} SetTissuesForvarPosehan

= Graphs
ﬂ Groups

File Edit WYiew Macros Help

& @
Results
(x) X

Parameters
Scripking

Libraries

Idle




Step 4: Add Excitation and Obtain Results

| Total E |, ManInCar_172MHz : 000002 : Run0001, Active port: 1 v | Hide Others Unload
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All XFdtd Functions Including SAR are Available

REMC: M

e _/



VariPose Summary

 Provide for realistic positioning of
heterogeneous human meshes

 Interactive positioning GUI
» Background Mesh Positioning engine

* Provides information on tissue
mass/voxels in repositioned mesh

e Internal anatomical structures are
included
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